Effect of AMP on mRNA binding by yeast NAD+-specific isocitrate dehydrogenase.
Yeast mitochondrial NAD+-specific isocitrate dehydrogenase (IDH) has previously been shown to bind specifically to 5'-untranslated regions of yeast mitochondrial mRNAs, and transcripts containing these regions have been found to allosterically inhibit activity of the enzyme. This inhibition is relieved by AMP, an allosteric activator of this regulatory enzyme of the tricarboxylic acid cycle. We further investigated these enzyme/ligand interactions to determine if binding of RNA and AMP by IDH is competitive or independent. Gel mobility shift experiments indicated no effect of AMP on formation of an IDH/RNA complex. Similarly, sedimentation velocity ultracentrifugation experiments used to analyze interactions in solution indicated that AMP alone had little effect on the formation or stability of an RNA/IDH complex. However, when these sedimentation experiments were conducted in the presence of isocitrate, which has been shown to be essential for binding of AMP by IDH, the proportion of RNA sedimenting in a complex with IDH was significantly reduced by AMP. These results suggest that AMP can affect the binding of RNA by IDH but that this effect is apparent only in the presence of substrate. They also suggest that the catalytic activity of IDH in vivo may be subject to complex allosteric control determined by relative mitochondrial concentrations of mRNA, isocitrate, and AMP. We also found evidence for binding of 5'-untranslated regions of mitochondrial mRNAs by yeast mitochondrial NADP+-specific isocitrate dehydrogenase (IDP1) but not by the corresponding cytosolic isozyme (IDP2). However, this appears to be a nonspecific interaction since no evidence was obtained for any effect on the catalytic activity of IDP1.